G reat controversy has arisen recently between two differing opinions regarding optimal feeding in the ICU. Traditionally, it has been advocated that patients receive 80% of full calorie and protein (1.2-2.0 g/ kg/d) feeds in the first week of ICU to optimize outcomes (1). However, a number of recent trials have advocated for "trophic feeding" or intentional underfeeding in the first ICU week being equally efficacious and perhaps beneficial (2-4). However, it is intuitive to most ICU practitioners that "all ICU patients are not created equal" and undoubtedly "one size does not fit all." This concept is well described in the article by Wei et al (5) in this issue of Critical Care Medicine. The authors of this article demonstrate that in high-risk ICU patients (mechanically ventilated > 8 d) receiving low nutritional adequacy in the first week of ICU stay (< 50% of predicted caloric need) led to increased mortality (adjusted hazard ratio = 1.7; 95% CI, 1.1-2.6) versus patients receiving high nutritional adequacy (> 80% of calorie needs) after adjusting for key covariates.
G reat controversy has arisen recently between two differing opinions regarding optimal feeding in the ICU. Traditionally, it has been advocated that patients receive 80% of full calorie and protein (1.2-2.0 g/ kg/d) feeds in the first week of ICU to optimize outcomes (1) . However, a number of recent trials have advocated for "trophic feeding" or intentional underfeeding in the first ICU week being equally efficacious and perhaps beneficial (2) (3) (4) . However, it is intuitive to most ICU practitioners that "all ICU patients are not created equal" and undoubtedly "one size does not fit all." This concept is well described in the article by Wei et al (5) in this issue of Critical Care Medicine. The authors of this article demonstrate that in high-risk ICU patients (mechanically ventilated > 8 d) receiving low nutritional adequacy in the first week of ICU stay (< 50% of predicted caloric need) led to increased mortality (adjusted hazard ratio = 1.7; 95% CI, 1.1-2.6) versus patients receiving high nutritional adequacy (> 80% of calorie needs) after adjusting for key covariates.
The relationship of increased calorie delivery reducing mortality described in these data is in contrast to a number of recent studies of prescribed underfeeding or trophic feeding in the ICU. However, as "all patients are not created equal," there were significant differences between the patients studied in these trials of permissive underfeeding and trials like the Wei et al (5) study showing clinical outcome benefits from adequate nutrition intake. As shown in Table 1 , patients in trials (2) (3) (4) 6) showing no benefit of reaching calorie goals in the first week of ICU stay (i.e. permissive underfeeding) were on average younger (55 yr vs 63.25 yr) and spent markedly less time on mechanical ventilation (6.125 d vs 9.8 d) versus patients in trials supporting clinical benefit of goal (> 80% of goal) calorie delivery (5, (7) (8) (9) . Thus, it is likely that shortstaying ICU patients with lower acuity of organ dysfunction will not have as significant caloric needs as longer staying, more acutely ill ICU patients. This is supported by objective ICU nutrition risk scores showing ICU patients at high nutrition risk benefit more significantly from nutrition therapy than patients at lower risk (10) . These scores demand further validation and implementation in ICUs worldwide. However, the challenge is that often even with an objective nutrition risk score, it is difficult to predict which patients will remain on the ventilator for a prolonged period of time and become "long stayers." Thus, findings showing improved survival and quality of life (QOL) from improved nutrition delivery (by avoiding purposeful underfeeding) such as those shown in this article will need to be implemented in all patients with the possible realization that only the "long stayer" will benefit. This is vital in all patients as we know on average we only deliver 50% of the required caloric intake for our ICU patients for the first 12 days of ICU stay when practice is surveyed in ICUs worldwide (11) . Finally, this adequate nutrition delivery can be achieved much more safely in the many patients who are failing to meet enteral nutrition (EN) goals early as total parenteral nutrition (TPN) has now been shown not to be associated with an increased risk of infection in any ICU patient studied in three recent large-scale TPN trials using early full and supplemental TPN (7, 8, 12) .
Although survival is still an important endpoint in ICU trials, recent thought leaders have indicated that future ICU trial endpoints should not focus on mortality as a primary endpoint, but on post-ICU QOL (13) . Recent data have shown that although we have reduced hospital mortality following sepsis by half, while sadly, we have tripled the number of patients going to rehabilitation following an ICU stay (13) . Unquestionably, recent data show that interventions to improve ICU QOL are desperately needed (13, 14) . Clearly, adequate nutrition delivery has been hypothesized to improve QOL in ICU patients. Initial data from the Initial trophic vs full enteral feeding in patients with acute lung injury trial (4) in younger, short-staying, more obese ICU patients did not show an improvement in 12-month ICU QOL scores, although a trend toward improved 6-minute walk tests was observed (15) . The data from Wei et al (5) demonstrate that in older, long-staying, higher-risk ICU patients that for every 25% increase in calories delivered in the first week, an improvement in post-ICU QOL scores (as measured by the 36-Item Short-Form Health Survey [SF-36]) was observed. Trends to improved QOL were also observed at 6 months. In medical ICU (MICU) patients (with often greater preillness comorbidities), the effect of improved nutritional adequacy on QOL was much stronger with significant improvements in 3-and 6-month SF-36 scores. These improvement in outcomes were not only quite statistically significant but were also greater than the minimum clinical important differences (CIDs) for pulmonary disease (16) . Experts in the ICU QOL field have extrapolated these CIDs in pulmonary disease to post-ICU QOL as no CIDs for critical illness have been established (17) . These CIDs for pulmonary disease are a change of 10 on the SF-36 scale for physical functioning and a 12.5-point change for role-physical measures (16) . The data presented by Wie et al (5) demonstrate that for every 25% increase in caloric delivery over the first 8 days in the MICU setting, there is a 10.9-point increase in physical functioning and a 13.1-point increase in role-physical measures. Thus, a 50% or 75% increase in caloric delivery over the first week in the MICU setting would lead to a 20-to 30-point change in physical functioning and 26-to 40-point change in rolephysical measures. These changes would equate to a large change in QOL for ICU patients postdischarge based on previously established normal values (16) . At 6 months, a 50% change in caloric delivery in the first 8 days would still reach the CID for clinically important improvement in physical QOL. Another recent ongoing trial by the Australian and New Zealand Intensive Care Society's group has shown that a 7.8point change in physical QOL domain scores was considered clinically relevant based on their pilot trial data in post-ICU patients. Thus, these data indicate that clinically significant changes in post-ICU QOL can be achieved by even a 25% increase in caloric delivery in the first 8 days of ICU stay (18) . Aside from being limited by the observational nature of the trial, another major limitation of the trial is the lack of correlation of post-ICU QOL with protein delivery. The authors correctly point out that in this largely EN fed patient population protein delivery is typically given in a fixed ratio to calories, meaning that as calories increase, protein does as well. A major differentiating factor in randomized clinical trials showing benefit in reaching goal nutrition delivery in Table 1 versus trials not showing a benefit of reaching goal nutrition is that all the trials showing benefit reached a protein delivery of greater than 1.0 g/kg/d in the higher nutrition delivery group versus none of the trials reaching this goal in the trials showing no benefit or potential risk of trophic or Protein intake not able to be quantified permissive underfeeding. As protein is a fundamental building block of lean body mass, it will be vital to include protein delivery as a measure in nutrition intervention studies evaluating QOL.
In conclusion, the risk of trophic or permissive feeding in the first week of ICU stay cannot be considered safe or indicated in older, higher risk ICU patients as it appears to increase mortality and impair long-term QOL. The greater concern is that we are currently unable to accurately predict the patients who will require prolonged mechanical ventilation or be the "long stayers." Thus, any wide recommendation for trophic or permissive underfeeding in the first week of ICU stay may lead to harm in the long-staying ICU patient who will only reveal themselves when it is too late to makeup the calorie and protein debt they have acquired in the first week. Further research and implementation of ICU nutrition risk scores (i.e., Nutrition Risk in Critically ill score) (10) and direct bedside lean body mass analysis (i.e., ultrasound) to predict risk are needed in future trials to target high nutrition risk patients, and as others have stated, post-ICU QOL must become a focus of all future ICU trial work.
